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Eightanioniccomplexesofnickel(II)havingthecompositions,
[LHzJ[Ni(:14]and[LHz][NiClzBrzl,whereL= ethylenediamine,(r
phenanthroline,bipyridylor o-phenylenediaminehavebeenpre-
paredanp characterised.Tetrahedralstereochemistryaround
rnckel(II)hasbeenproposedfor theseanioniccomplexes.
SeveralreportsI - 10havebeenmadeearlierontheiso-
lationandcharacterisationof anioniccomplexesof
differenttransitionmetalions involvingdifferent
cations.Eightcomplexeshavingthegeneralformulae
[I.H2][NiC14]and [lli2][NiCI2Br2],whereL= ethy-
lenediafnine(n), o-phenanthroline(ophen),bipyri-
dyl(bipy)or o-phenylenediamine(opd),havebeen
preparedandcharacterisedin thepresentinvestiga-
tion.
All thechemicalsusedwereof A R grade(BDH).
Preparationofthecomplexesofthetype[LH2] [NiCI4]
To aqethanolicsolution(0.01mol)ofethylenedia-
mine,bipyridyl,o-phenanthrolineor o-phenylenedi-
amine,dil.HCl wasaddedtill thesolutionbecame
acidic (pH - 5). The resultingsolutionwas then
addedto an ethanolicsolutionof nickelchloride)
(0.01mol)andrefluxedforhalfanhour.Thesolution
wasslightlyevaporatedovera waterbathandkept
overnight.The crystallinecolouredcompoundthat
separatedwasfiltered,washedrepeatedlywithetha-
nol,etherandfinallydriedin vacuo.
Preparation of anionic complexes of the
typtfLH2][ NiC~Br2]
Toanethanolicsolutionofethylenediamine,bipyr-
idyl,o-phenanthrolineor o-phenylenediamine(0.01
mol),dil.HBr wasaddedtillthesolutionbecameacid-
ic(pH - 5).Theresultingsolutionwasthenaddedto
anethanolicsolutionofnickelchloride(0.01mol)and
refluxedforhalfanhour.Thesolutionwasevaporat-
edslightlyoverawaterbathandkeptovernight.The
crystallinecolouredcompoundthatseparatedwas
filtered,washedrepeatedlywithethanol,etherandfi-
nallydried in vacuo.
The relevantphysicalandanalyticaldataarere-
cordedinTableI.
Analyticaldataareingoodagreementwiththepro-
posedformulationsof thecomplexes.All thecom-
plexesarecrystallineandcolouredhavinghighmelt-
ingpoints(>250°C).Themolarconductancevalues
inmethanol(120.7- 142.3ohm-) cm2mol-1) indic-
atel:1electrolyticnatureofthecomplexes.Themag-
neticmomentvaluesofthecomplexeslieintherange
3.51-3.88B.M., whichdefinitelysuggestlltetrahe-
dralenvironmentaroundnickel(II)ion.The higher
magneticmomentvaluesof thecomplexesthanthe
spin-onlyvaluemaybeattributedtolargeorbitalcon-
tributionto themagneticmomentin thetetrahedral
stereochemistry.
TableI-Analytical andPhysicalDataof Anionic Complexesof Nickel(II)
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Involvementofcationsinthecomplexesi wellsub-
tantiatedbytheIR spectraofsomeofthecomplexes.
The IR spectraof thecomplexes,[enHJNiCI2Br2]
and [opdH2][NiCI2Br2]exhibitbandsin the range
3100-3260and2780-2850cm-1 whichmaybeas-
signed12tothefirstovertoneorcombinationbandsof
thedeformationvibrationin theregion1600-1500
cm- 1andCH2,CH andNH; stretchingvibrationsre-
spectively.Besides,abandat2575cm-1,attributed
to combinationbands involvingfundamentalsof
NH; deformationvibration,hasbeenobservedin
theIR spectrumof thecomplex,[opdH2][NiCI2Br2].
Thebroadbandsat2775and2795cm- 1inthecom-
plexes[ophenH2][NiCI2Br2]and[bipyH2][NiCI4]re-
spectivelymaybeassigned12toN-H + stretchingfre-
quencies.Thev(Ni-Cl) andv(Ni- Br)bandsareob-
servedintheranges265-290and238-240cm-1, re-
spectively,indicating13- 15metal-halogenbondingin
thecomplexes.
Ingeneral,tetrahedralnickel(II)complexesdisplay
twocharacteristicselectronicspectralbandsaround
15.8 kK and 7.0-8.0 kK corresponding to
3~(F)-+3~(P)(V3) and 3~(F)-+3Az(F) (v2) trans-
itions,respectively.The electronicspectraof the
presentcomplexesin methanoldisplay spectral
bandsin theregion15,800-16,200cm-1whichmay
beassigned16to3 ~(F) -+3 ~(P)(V3) transitionin ate-
trahedralfield.The otherband(v2) couldnotbede-
tecteddueto thelimitationsof theinstrumentused.
The presentcomplexeshavefleft. valuesrangingbe-
tween3.51and3.88B.M. indicatingthepresenceof
twounpairedelectronswitha largeorbitalcontribu-
tion, as expectedfor a tetrahedralnickel(II)
complexll,17.
In viewof theabovespectralbehaviourandhigh
magneticmomentvalues,tetrahedralstereochemis-
tryhasbeenproposed18for theseanioniccomplexes
ofnickel(II).
TheauthorsaregratefultotheauthoritiesofRour-
kelaSteelPlantfor experimentalfacilities.
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